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Description 

[0001] The present Invention relates to a method for producing an a-alumlna powder, which is widely used as a raw 
material of an abrasive, a sintered body, a plasma flame spray coating, a filler, and so on. 
5 [0002] As a method of the production of the a-alumina powder, generally a method comprising calcining a transition 
alumina and/or an alumina compound in air is used. For example, there are known a method comprising hydrothermally 
treating aluminum hydroxide (a hydrothermal method), a method comprising melting aluminum hydroxide together with 
a flux and precipitating a-alumina (a flux method), and a method comprising calcining aluminum hydroxide In the pres- 
ence of a mineralizing agent. 

10 [0003] However, when the a-alumina powder is produced by one of the above methods, a raw material having a low 
content of metal elements such as silicon should be used. Then, the raw material should be purified by a process such 
as a Bayer process, when bauxite, a mineral containing aluminum and silicon such as an alumlnosilicate mineral (for 
example, kaolin, pyrophyilite. etc.) and so on is used as a raw material. 

[0004] JP-A-62-46922 relates to a process wherein SI Impurities in alumina are removed by treatment with fluorides. 
15 DE-B-1 159 418 discloses a method wherein the conversion from AI(0H)3 in AI2O3 during calcination is improved by 
the presence of fluorides. 

[0005] CS-A-220 1 43 refers to a process which saves energy and time in the thermal treatment of Al containing salts 
due to the presence of inorganic fluorides. 

[0006] An object of the present invention is to provide a method for producing an a-alumina powder directly from a 

20 mineral or compound containing aluminum and silicon, by a dry process only 

[0007] This object has been achieved by the surprising finding that a-alumina powder is produced directly from a min- 
eral or compound containing aluminum and silicon by a dry process only, when such mineral or compound is calcined 
in an atmosphere containing a hydrogen fluoride gas, or an atmosphere containing a fluorine gas and steam. 
[0OO8] According to the present Invention, there is provided a method for producing an a-alumina powder comprising 

25 calcining a mineral or compound which contains aluminum and 1 wt% or more of silicon at a temperature of from 600 
^'C to 1 400*^0 in an atmosphere containing at least 1 .0 vol.% of hydrogen fluoride, or an atmosphere containing at least 
1 .0 vol.% of fluorine gas and at least 0.1 vol.% of steam. 

[0009] Figs. 1 , 2 and 3 are scanning microscopic photographs (x4250) of a-alumina powder particles produced In 
Examples 1 , 6 and 7, respectively 
30 [001 0] In the method for producing an a-alumina powder according to present Invention, a mineral or compound con- 
taining aluminum and silicon Is used as a raw material. 

[001 1 ] The amount of silicon contained in the mineral or compound is 1 wt% or more of the raw material, said amount 

is reduced In the obtained a-alumince. 

[0012] Examples of the mineral containing aluminum and silicon are bauxite; aluminosilicates such as kaolin, pyro- 

35 phylllte, etc. ; mullite; and so on. 

[001 3] Examples of the compound containing aluminum and silicon are a mixture of aluminum oxide and silicon oxide, 
a compound containing aluminum, silicon and oxygen, a mixture of a compound containing aluminum, silicon and oxy- 
gen with aluminum oxide and/or silicon oxide, and so on. More concretely, there are exemplified a mixture of transition 
alumina which is converted to a-alumina by calcination and amorphous silica or quartz; mullite; a mixture of mullite, 

40 amorphous silica, quartz and cristobalite. 

[0014] In the industrial production, as the mineral or compound containing aluminum and silicon, one containing alu- 
minum or an aluminum compound as a main component can be preferably used. 

[0015] According to the present invention, the a-alumina powder having a very low content of silicon is obtained by 
calcining the mineral or compound containing aluminum and silicon In the atmosphere containing hydrogen fluoride, or 

45 the atmosphere containing the fluorine gas and steam. 

[0016] In general, a natural mineral, for example, bauxite, the aluminosillcate such as kaolin, pyrophyilite, etc. and 
mullite contains metal elements other than aluminum and silicon, for example, alkali metals such as sodium and potas- 
sium, alkaline earth metals such as magnesium and calcium, iron, titanium and so on. These other metal elements may 
not be necessarily removed by calcination in the atmosphere containing hydrogen fluoride, or the atmosphere contain- 

50 ing the fluorine gas and steam, and may remain in the produced a-alumlna powder. 

[0017] For the production of the a-alumina powder having a higher purity preferably, bauxite, an aluminosillcate such 
as kaolin, pyrophyilite, or mullite which contains less metal elements other than aluminum and silicon is used, or the 
above raw material is pretreated to reduce the content of the metal elements other than aluminum and silicon and then 
calcined in the atmosphere containing hydrogen fluoride, or the atmosphere containing the fluorine gas and steam. 

55 [0018] The pretreatment may be carried out by calcining the raw material in an atmosphere containing a chlorination 
agent. By the pretreatment, impurity metal elements other than aluminum and silicon are removed, whereby the a-alu- 
mlna powder having a higher purity can be obtained. 

[001 9] Examples of the chlorination agent are hydrogen chloride, chlorine, phosgene, carbon tetrachloride, aluminum 
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chloride, etc. Among them, hydrogen chlorkJe is preferably used. 

[0020] In the pretreatment. a concentration of the chlorination agent and a calcination temperature depend on Kinds 
of the infrpurity metals to be removed and are not necessarily limited. Preferably, the concentration of the chlorination 
agent is at least 10 vol.%, and the calcination temperature is from 300**C to 14C0**C. 
5 [0021] The details of this pretreatment process are found in Japanese Patent KOKAI Publication No.246815/1987 
(=US Patent No.4699770 or EP-A-223493). 

[0022] According to the present invention, the raw material is calcined in the atmosphere containing hydrogen fluo- 
ride, or the atmosphere containing the fluorine gas and steam. 

[0023] When hydrogen fluoride is contained in the atmosphere gas, its concentration is at least 1 vol.%. preferably at 
10 least 5 vol.%, more preferably at least 10 vol.%. 

[0024] When the fluorine gas and steam are contained in the atmosphere gas, concentrations of the fluorine gas arxJ 
steam are at least 1 vol.% and at least 0.1 vol.%, respectively, preferably at least 5 vol.% and at least 1 vol.%. respec- 
tively, more preferably at least 10 voL% and at least 5 vol.%. respectively. 

[0025] The hydrogen fluoride gas or a mixture of the fluorine gas and steam may be diluted with an inert gas such as 
15 nitrogen and argon, hydrogen gas, air. and so on. 

[0026] A pressure of the atmosphere for the calcination is not specifically limited, and is selected from a pressure 

range which is industrially employed. 

[0027] The calcination temperature is from 600 °C to 1400*^0, preferably from 700 °C to 1 300°C. more preferably from 
800°C to 1200**C. When the raw material is calcined in this temperature range, the a-alumina powder can be produced 
20 as an industrially advantageous production rate. The produced a-alumina powder suffers from less agglomeration of 
particles, and has a nan'ow particle size distribution even just after calcination. 

[0028] A calcination time is not necessarily limited since it depends on a concentration of the atmosphere gas and 
the calcination temperature. The calcination time is preferably at least 1 minute, more preferably at least 10 minutes. 
The method of the present invention can produce the a-alumina powder in a shorter time than the conventional meth- 
25 ods. 

[0029] A source and supplying manner of the atmosphere gas are not limited, insofar as the above atmosphere gas 
is supplied in a reaction system containing the raw material. As a supply source, a gas in a bomb is generally used. 
Alternatively, hydrofluoric acid, a fluoride such as ammonium fluoride, a fluorine-containing compound, a fluorine-con- 
taining polymer and the like can be used as a source material of hydrogen fluoride or the fluorine gas. In this case, the 

30 source material is used in an amount that the above atmosphere gas composition is achieved. 

[0030] The gas may be supplied in a continuous manner or a batch manner. When the raw material contains large 
amounts of metal elements other than alminum, such as silicon or alkali metals, the continuous manner is prefen-ed to 
liberate and remove such other metals as their fluorides. The liberated fluorides may be recovered as by-products. For 
example, when kaolin is used as the raw material, silicon tetrafluoride is liberated during calcination. Formed silicon 

35 tetrafluoride is introduced in water to hydrolyze it, whereby industrially useful silica is obtained as a by-product. In addi- 
tion, hydrogen fluoride formed by the above hydrolysis can be used as a source of the atmosphere gas. 
[0031] A type of a calcination apparatus is not limited. Preferably, the calcination apparatus is made of a material 
which is not corroded by hydrogen fluoride gas, fluorine gas, and the like. More preferakriy, the calcination apparatus 
has a mechanism for adjusting atmosphere gas conditions. Since the hydrogen fluoride or fluorine gas is used, the cal- 

40 cination apparatus is an airtight one. Industrially, the calcination is carried out continuously, and a tunnel furnace, a 
rotary kiln, a pusher furnace, and so on are preferably used. 

[0032] Since the reaction takes place in an acidic atmosphere, a vessel to be used in the production process of the 
a-alumina powder is preferably made of an acid-resistant material, and preferably, an alumina crucible or boat made of 
an acid-resistant brick or graphite, and so on are used. 
45 [0033] According to the method of the present invention, it is possible to produce, from the mineral or compound con- 
taining aluminum and silicon, the high purity a-alumina powder which comprises homogeneous plate-form particles and 
contains few or no agglomerated particles which are strongly bonded. 

[0034] The a-alumina powder particles have the hexagonal close-packed lattice, and are plates having a D/H ratio of 
1 to about 30 where D is a maximum particle size in a direction parallel to a hexagonal lattice plane, and H is a particle 

50 size in a direction perpendicular to the hexagonal lattice plane. 

[0035] The produced a-alumina powder contains few or no agglomerated particles which are strongly bonded, and 
may contain a small amount of agglomerated particles which can be readily dissociated by. for example, a jet mill. 
[0036] A purity of the a-alumina powder depends on the purity of the raw material. When the raw material is pre- 
treated with the chlorination agent, the purity of the a-alumina powder reaches 98% or higher. 

55 [0037] Since the a-alumina powder produced by the method of the present invention has the above desaibed excel- 
lent properties, it can be advantageously used as an abrasive, a sintering material, a plasma flame spray coating mate- 
rial, a filler, a raw material of a single crystal, a carrier of a catalyst, a raw material of a fluorescent material, a raw 
material of a sealing compound, a raw material of a ceramic filter, and so on. Since the particles of a-alumina powder 
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produced by the method of the present invention have the plate form, the powder is useful as a filler of a coating film. 
[0038] The present invention will be illustrated by the following Example, which do not limit the scope of the present 
invention in any way. 

5 Compositions of the raw materials 

1. Kaolin A 

[0039] A reagent available from Nakarai Chemical Co..Ltd. According to the X-ray diffraction analysis, peaks assigned 
10 to kaolinite (Al2Si205(OH)4) were observed. 

2. Kaolin B 

[0040] A reagent available from Nakarai Chemical Co. , Ltd. According to the X-ray diffraction analysis, peaks assigned 
15 to kaolinite (Al2Si205(OH)4) and also peaks assigned to pyrophyllite (Al2Sl40^o(OH)2) and quartz (Si02) were 
observed. 

3. GAIROME clay 

20 [0041] SHIN-MOTOYAMA GAIROME 102 available from CE RAMI KA HAN BAI Co..Ltd. According to the X-ray diffrac- 
tion analysis, peaks assigned to kaolinite (Al2Si205(OH)4) and also peaks assigned to quartz (Si02). 
KMgAISi40io(OH)2. Nao.3(AI,Mg) 22140^0(0^)2 ' "^20, etc. were observed. 

4. Mullite A 

25 

[0042] A powder obtained by calcining a mixed powder of aluminum hydroxide which was synthesized by hydrolyzing 
aluminum isopropoxide, and silica sold by Aerosil, at 1400 ''C in the air. According to the X-ray diffraction analysis, 
peaks assigned to mullite (Al6Si20i3) and also a-alumina and cristobalite (Si02) were observed. 

30 5. Bauxite A 

[0043] A powder obtained by milling an aqueous slurry of bauxite (Gobe mineral) in an alumina ball mill and drying it 
at 130 °C. According to the X-ray diffraction analysis, peaks assigned to gibbsite (AI(0H)3). hematite (Fe203), kaolinite 
(Al2Si205(OH)4) and so on were observed. 
35 [0044] According to composition analysis by ICP spectroscopy, the powder composition was as follows: Al203:47.4 
wt%, Fe203:14. 5 wt%. Si02:3.9 wt%, TI02:3.2 wt%. 

Hydrogen fluoride gas 

40 [0045] A hydrogen fluoride gas was prepared by decomposing ammonium fluoride. A composition of an atmosphere 
gas was adjusted by introducing the hydrogen fluoride gas obtained by heating ammonium fluoride at its sublimation 
temperature of 220 °C in a muffle. Ammonium fluoride was completely decomposed when it was maintained at IIOO^'C 
to give a gas comprising 33 vol.% of hydrogen fluoride (HF), 17 vol.% of nitrogen gas (N2) and 50 vol.% of hydrogen 
gas {H2). 

45 

Calcination apparatus and calcination conditions 

[0046] A raw material was charged in an alumina boat and calcined in a cylindrical furnace having an alumina muffle 
with a diameter of 27 mm and a length of 1000 mm (DSPSH-28 manufactured by Motoyama Co., Ltd.). A furnace tem- 

50 perature was raised at a heating rate of 300 °C/hr. while flowing a nitrogen gas, and the atmosphere gas was introduced 
in the muffle when the furnace temperature reached the temperature for introducing the atmosphere gas. 
[0047] After the temperature reached the predetermined temperature, that furnace temperature was maintained for a 
predetermined time. These predetermined temperature and time are refen^ed to as a maintaining temperature (calcina- 
tion temperature) and a maintaining time (calcination time), respectively. 

55 [0048] After the predetermined maintaining time, the furnace temperature was lowered at a cooling rate of SOO^C/hr. 
to room temperature to obtain an intended a-alumina powder. 
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Determination of crystal phases 

[0049] The crystal phases of the powders used in the Examples and the powders obtained in the Examples were 
determined using an X-ray diffraction apparatus (RAD-C manufactured by Rigaku Denki Co..Ltd.). 

5 

Composition analysis 

[0050] Conrpositions of the powders used in the Examples and the powders obtained in the Examples were analyzed 
using an ICP spectroscopic analyzer (SPS-1200 VR manufactured by Seiko Electronics Co..Ltd.). 

10 

Example 1 

[0051 ] Using Kaolin A (0. 1 g) as a raw material, the reaction was carried out with introducing the deconposltion gas 
of ammonium fluoride (2.91 g) as the atmosphere gas In the cylindrical furnace. The atmosphere gas introduction tem- 
15 perature was 700 "^C. the maintaining temperature (calcination temperature) was 1 1 0C^C, and the maintaining time (cal- 
cination time) was 30 minutes. The scanning electron microscopic (SEM) photograph of the obtained powder is shown 
in Fig. 1 . As the result of the X-ray diffraction analysis, only the peaks assigned to a-alunrtina were observed, while no 
other peaks was observed. The conditions and results are shown in Tables 1 to 4. 

20 Examples 2. 3 and 4 

[0052] Under the same conditions as those in Example 1 except that 0.2 g of Kaolin B (Example 2), 0.2 g of Mullite A 
(Example 3), or 0,19 g of GAIROME clay (Example 4) was used, the reaction was earned out. The conditions and 
results are shown In Tables 1 to 4. 

25 

Example 5 

[0053] Bauxite A (0.19 g) as a raw material was precalcined by introducing 100 voL% hydrogen chloride gas as the 
atmosphere gas in the cylindrical furnace from the room temperature, at the maintaining temperature (calcination tem- 
30 perature) of 800 ""C for the maintaining time (calcination time) of 180 minutes. As the hydrogen chloride gas manufac- 
tured by Tsurumi Soda Co.. Ltd. (purity, 99.9%) was used. 

[0054] The powder obtained by the precalcination was reacted under the same conditions as those in Example 1 . The 
conditions and resulte are shown in Tables 1 to 4. 

35 Example 6 

[0055] Bauxite A (1.64 g) as a raw material was precalcined by introducing 100 vol.% hydrogen chloride gas as the 
atmosphere gas in the cylindrical furnace from the room temperature, at the maintaining temperature (calcination tem- 
perature) of 1 100**C for the maintaining time (calcination time) of 30 minutes. 
40 [0056] The powder obtained by the precalcination was reacted under the same conditions as those in Example 1 
except that a decomposition gas of ammonium fluoride (5.8 g) was used as the atmosphere gas. The conditions and 
results are shown In Tables 1 to 4. 

[0057] The SEM photograph of the obtained powder is shown in Fig.2. 
45 Example 7 

[0058] GAIROME clay (0.88 g) as a raw material was precaldned by introducing 100 vol.% hydrogen chloride gas as 
the atmosphere gas in the cylindrical furnace from the room tenrperature, at the maintaining temperature (calcination 
temperature) of 1 100 ''C for the maintaining time (calcination time) of 120 minutes. 
50 [0059] The powder ol>tained by the precalcination was reacted under the same conditions as those in Example 1 
except that a decomposition gas of ammonium fluoride (5.8 g) was used as the atmosphere gas. The conditions and 
results are shown in Tables 1 to 4. 

[0060] The SEM photograph of the obtained powder is shown In Fig.3. 

[0061] The results of the elemental analysis of the powders obtained in Examples 6 and 7 are shown in Table 5. 

55 

Conparative Example 1 

[0062] Kaolin A (0.1 g) was calcined in an air at 1 100 ""C for 30 minutes. The conditions and results are shown in 
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Tables 1 to 4. 
Q^mparative Example 2 

5 [0063] Bauxite A (0.1 g) was calcined in an air at 1 lOQoC for 30 nriinutes. The conditions and results are shown in 
Tables 1 to 4. 

rrtmparative Example 3 

10 [00641 GAIROME clay (0.1 g) was calcined in an air at 1 100 «>C for 30 minutes. The conditions and results are shown 
in Tables 1 to 4. 



Table 1 



15 



20 



25 



30 



Ex. No. 


Raw material 


Crystal phases of 


Ex. 1 


Kaolin A 


kaolinite 


Ex.2 


Kaolin B 


Kaolinite, quartz, pyrophyllite 


Ex.3 


Mullite A 


Mullite, a-alumina, cristobalite 


Ex.4 


GAIROME clay 


Kaolinite, quartz, etc. 


Ex.5 


Bauxite A 


Gibbsite. hematite, kaolinite, etc. 


Ex.6 


Bauxite A 


Gibbsite, hematite, kaolinite, etc. 


Ex.7 


GAIROME day 


Kaolinite. quartz, etc. 


C. Ex.1 


Kaolin A 


Kaolinite 


C. Ex. 2 


Bauxite A 


Gibbsite, hematite, kaolinite, etc. 


C. Ex. 3 


GAIROME day 


Kaolinite, quartz, etc. 



Table 2 



35 


Example No. 


Precalcination conditions 








HCI gas (vol. %) 


Introduction temp. (^C) 


Maintaining temp. fC) | 


Maintaining time (min.) 




Ex. 1 




No precalcination 




40 


Ex.2 




No precalcination 






Ex.3 


No precaldnation 




Ex.4 


No precaldnation 




45 


Ex.5 


100 


Room temp. 


800 


180 




Ex.6 


100 


Room temp. 


1100 


30 




Ex. 7 


100 


Room temp. 


1100 


120 




C. Ex. 1 




No precaldnation 


50 


C. Ex. 2 


No precalcination 




C. Ex. 3 


No precaldnation 



55 
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Tables 



Example No. 


Calcination Atnnosphere (vol. 
%) 


Calcination conditions 




HF gas 


No aas 


Ho aas 


Introduction temp. 

rc) 


Maintaining temp. 

rc) 


Maintaining time 
(min.) 


Ex. 1 


33 


17 


50 


700 


1100 


30 


Ex.2 


33 


17 


50 


700 


1100 


30 


Ex.3 


33 


17 


50 


700 


1100 


30 


Ex.4 


33 


17 


50 


700 


1100 


30 


Ex.5 


33 


17 


50 


700 


1100 


30 


Ex.6 


33 


17 


50 


700 


1100 


30 


Ex.7 


33 


17 


50 


700 


1100 


30 


C. Ex. 1 


In air 




1100 


30 


C. Ex.2 


In air 




1100 


30 


C. Ex.3 


In aid 




1100 


30 



25 



Table 4 



Example No. 


Crystal phase(s) of obtained powder 


Ex. 1 


a-Alumina 


Ex.2 


a-Alumina 


Ex.3 


a-Alumina 


Ex.4 


a-Alumina, iron oxide (trace) 


Ex.5 


a-Alumina 


Ex.6 


a*Alumina 


Ex.7 


a-Alumina 


C. Ex. 1 


Transition alumina, quartz, etc. 


C. Ex. 2 


Transition alumina, quartz, hematite, etc. 


C. Ex. 3 


Transition alumina, quartz, etc. 



Tables 



Element 


Content (wt. %) 




Example 6 


Example 7 


Al 


51.1 


51.5 


Fe 


0.23 


0.01 


Si 


0.01 


0.01 


Ti 


0.92 


0.60 



7 



EP 0 679 611 B1 



Table 5 (continued) 



Element 


Content (wt. %) 




Example 6 


Example 7 


Ca 


0.02 


0.47 


Mg 


0.02 


0.28 


K 


0.01 


0.01 



Claims 

1 . A methcxJ for prcxJucIng an a-alumlna powder comprising calcining a mineral or compound which contains alumi- 
num and 1 wt.% or more of silicon at a temperature of from 600 *'C to 1 400*C in an atmosphere containing at least 

75 1 .0 vol.% of hydrogen fluoride, or an atmosphere containing at least 1 .0 vol.% of fluorine gas and at least 0.1 vol.% 
of steam. 

2. The method according to claim 1 , wherein, before calcination, said mineral or compound which contains aluminum 
and 1 wt.% or more of silicon is precalcined at a temperature of from 300**C to 1400**C in an atmosphere containing 

20 a chlorination agent. 

3. A method according to any of claims 1 and 2, wherein said compound containing aluminium and silicon is a min- 
eral. 

25 4. The method according to any of claims 1 to 3, wherein said mineral which corttalns aluminum and silicon is at least 
one material selected from bauxite, aluminosilicates and mullite. 



5. The method according to any of claims 1 to 3, wherein said compound which contains aluminum and silicon is at 
least one material selected from a mixture of aluminum oxide and silicon oxide, a compound containing aluminum, 

30 silicon and oxygen, and a mixture of a compound containing aluminum, silicon and oxygen with aluminum oxide 
and/or silicon oxide. 

6. The method according to any off claims 1 to 5. wherein a calcination temperature is from 800*C to 1200**C. 

35 7. The method according to any of claims 2 to 6, wherein said chlorination agent is at least one material selected from 
hydrogen chloride, chlorine, phosgene, carbon tetrachloride and aluminum chloride. 

8. The method according to any of claims 2 to 7, wherein a concentration of said chtorination agent is at least 10 vol. 
% of the atmosphere gas. 

40 

PatentansprQche 

1. Verfahren zur Herstellung eines a-AluminiumoxIdpulvers, umfassend die Kalzinierung eines Minerals Oder einer 
Verbindung, die Aluminium und 1 Gew.-% oder mehr Siiizium enthait, bei einer Temperatur von 600**C bis 1400**C 

45 in einer Atmosphare, die mindestens 1,0 Vol.-% Fluonwasserstoff enthait, oder in einer Atmosphare, die minde- 
stens 1,0 Vol.-% Ruorgas und mindestens 0,1 Vol.-% Dampf enthait. 

2. Verfahren nach Anspruch 1 , wobei das Mineral Oder die Verbindung, die Aluminium und 1 Gew.-% oder mehr Siii- 
zium enthait, vor der Kalzinierung bei einer Temperatur von 300°C bis 1400°C in einer Atmosphare, die ein Chlo- 

50 rierungsmittel enthait, vorkalziniert wird. 

3. Verfahren nach einem der Anspruche 1 und 2, wobei die Verbindung. die Aluminium und Siiizium enthait. ein Mine- 
ral ist. 

55 4. Verfahren nach einem der Anspruche 1 bis 3, wobei das Mineral, das Aluminium und Siiizium enthait, mindestens 
ein Material, ausgewahit aus Bauxit. Aluminosilikaten und Mullit ist. 

5. Verfahren nach einem der Anspruche 1 bis 3. wobei die Verbindung, die Aluminium und Siiizium enthait. minde- 
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stens ein Material, ausgew^lhlt aus einem Gemisch von Aluminiumoxid und Siliziumdioxid. einer Verbindung. die 
Aluminium, Silizium und Sauerstoff enthcitt. und einem Gemisch aus einer Verbindung. die Aluminium, Silizium und 
Sauerstoff enthdlt. mit Aluminiumoxid und/oder Siliziumdioxid. ist 

5 6. . Verfahren nach einem der AnsprOche 1 bis 5. wobei die Kalzinierungstemperatur 800*C bis 1200**C betrSgt. 

7. Verfahren nach einem der AnsprOche 2 bis 6, wobei das Chlorierungsmittel mindestens ein Material, ausgewdhit 
aus Chlonwasserstoff, Chlor, Phosgen. Kbhienstofftetrachlorid und Aluminiumchlorid, ist. 

10 8. Verfahren nach einem der AnsprOche 2 bis 7. wobei die Konzentration des Chlorierungsmittels mindestens 10 Vol.- 
% des Atmospharengases betrdgt. 

Revendicatlons 

15 1 . Proc6d6 pour la production d'une poudre d'a-alumine comprenant la calcination d'un mineral ou d'un compost, qui 
contient de {'aluminium et 1% en poids ou plus de silidum. ^ une temperature comprise entre 600''C et 1400''C 
dans une atmosphere contenant au moins 1 ,0% en volume de f luorure d'hydrog^ne ou dans une atmosphere con- 
tenant au moins 1 ,0 % en volume de fluor gazeux et au moins 0,1 % en volume de vapeur d'eau. 

20 2. Precede selon la revendication 1, dans lequel, avant la calcination, on precalcine ledit mineral ou ledit compose, 
qui contient de Taluminium et 1% en poid ou plus de silicium, k une temperature comprise entre 300*^0 et 1400''C 
dans une atmosphere contenant un agent de chloration. 

3. Precede selon Tune quelconque des revendicatlons 1 et 2, dans lequel ledit compose contenant de Taluminium et 
25 ' du silicium est un mineral. 

4. Precede selon I'une quelconque des revendi cations 1 k 3, dans lequel (edit mineral qui contient de Taluminium et 
du silicium et au moins un materiau choisi parmi la bauxite, les aluminosilicates et la mullite. 

30 5. Procede selon Tune quelconque des revendicatlons 1 k 3, dans lequel ledit compose qui contient de Taluminium et 
du silicium est au moins un materiau choisi parmi un melange d'oxyde d'aluminium et d'oxyde de silicium, un com- 
pose contenant de Taluminium, du silicium et de I'oxygene et un melange d'un compose contenant de Taluminium, 
du silicium et de I'oxygene avec de Toxyde d'aluminium et/ou de I'oxyde de silicium. 

'35 6. Precede selon Tune quelconque des revendicatlons 1 k 5, dans lequel la temperature de calcination est comprise 
entre 800^Cet1200X. 

7. Precede selon I'une quelconque des revendicatlons 2^6, dans lequel ledit agent de chloration est au moins un 
materiau choisi parmi le chlorure d'hydrogene, le chlore, le phosgene, le tetrachlorure de cartx)ne et le chlorure 

40 d'aluminium. 

8. Procede selon Tune quelconque des revendicatlons 2^7. dans lequel la concentration en ledit agent de chloration 
est d'au moins 10 % en volume de {'atmosphere gazeuse. 
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